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AMENDMENTS 



I n The Clab iis 

1. (currently amended) A light emitting diode (LED) device, comprising: 
a device substrate; 

a first doped layer, formed on the device siabstrate; 

a light emitting layer, formed on the first doped layer; 

a second doped layer, formed on the light eimitting layer, wherein the second doped layer 
and the first doped layer are comprised of a semiccmductor material of a III-V group compound 
with different conductivity type; 

a sirained-Iayer superlattice contact layer 

a transparent conductive oxide layer as an ohmic contact layer, wherein the transparent 
conductive oxide layer is deposited on the strained-layer superlattice contact layer, wli erein a 
thickness of the t ranspa rent conductive oxide layer .is (2m + l) ^2n (m is 0 or a positive integer), 
whe rein X is a wavelength of a lig ht emitted fro m the light emitting layer and n i s a refractive 
index of the tran sparent c onductive oxide layer ; 

a reflecting layer, deposited on the transpairent conductive oxide layer; and 

two electrodes, formed ou the reflecting layer and a portion of the first doped layer, 
respectively. 

2. (cancelled) 
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3. (original) The LED device of claim 1, wherein the strained-layer superlattice contact 
layer comprise n-type or p-type lU-V semiconductor multi-layer structures. 

4. (original) The LED device of claim 1, wherein the semiconductor material of the 
in-V group compound is gallium nitride (GaN), gallium phosphide (GaP) or gallium phosphide 
arsenide (GaAsP). 

5. (original) The LED device of claim 1,. wherein tlie light emitting layer comprise a 
quantum- well light emitting layer. 

6. (original) The LED device of claim: 1, wherein a material of the transparent 
conductive oxide layer is indium tin oxide (ITO), cerium tin oxide (CJTO), antimony tin oxide 
(ATO), aluminum zinc oxide (AZO) indium zinc (oxide (IZO), zinc oxide (ZnO), cadmium tin 
oxide, ZnGa204, SnO^iSb, Ga^OjrSn, AglnOjrSn, lo^OszZn, CuAlOz, LaCuOS, NiO, or CuGaOj, 
SrCUoO^. : 

7. (original) Tlie LED device of claim 1, wherein the first doped layer is comprised of a 
N-type doped layer, and the second doped layer is comprised of a P-type doped layer. 

8 . (original) The LED device of claim 1 , v/herein flie first doped layer is comprised of a 
P-typc doped layer, and the second doped layer is comprised of a N-type doped layer, 

9. (<)riginal) A light emitting diode (LED): device, comprising: 
a device substrate; 

a first doped layer» formed on the device substrate; 
a light emitting layer, formed on the first doped layer; 
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a second doped layer, formed on the light ^anitting layer, wherein the second doped layer 
and the first doped layer are comprised of a semiconductor material of a m-V group compound 
with different conductivity type; 

a scrained-layer superlattice contact layer; 

a transparent conductive oxide layer as an^ohmic contact l^er, wherein the transparent 

■ 
» 
■ 

conductive oxide layer is deposited on the straineid-layer superlattice contact layer; 

a transparent insulatitig layer as a passivation layer, wherein the transparent insulatiing 
Idiyei is deposited on transparent conductive oxide layer; 

a reflecting layer, deposited on the transparent insulating layer and a portion, of the 
transparent conductive oxide layer; and 

» 

two electrodes, formed on the reflecting layer and a portion of the first doped layer, 
respectively. 

10, (original) The LED device of claim 9, wherein a thickness of the transparent 
conductive oxide layer is (2m + l)X/2n (m is 0 or a ftositive integer), wherein X is a wavelength -of 
a light emitted from the light emitting layer andi n is a refractive index of the transpareint 
conductive oxide layer. 

11, (currently amended) The LED device of claim 9, wherein a thickness of the 



transparent insulating layer is (2m+l)Jc/2k (m iii 0 or a positive integer), wherein X is 



a 



wavelength of a light emitted from the light exnittiing layer and k is a refractive index of Che 
transparent insulating layer. 
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12. (original) The LED device of clainii 9, wherein the strained-layer sirperlattice 
contact layer comprise n-type or p-lype ni-V semiconductor multi-layer structures. 

13. (original) The LED device of claim 9, wherein the semiconductor material of the 
ni-V group compound is gallium nitride (GaN), gjUlium phosphide (GaP) or gallium phosphide 
arsenide (GaAsP). 

14. (original) The LED device of claim ^, wherein the light emitting layer comprise a 
quantum-well light emitting layer. 

15. (original) The LED device of claim 9, wherein a material of the transparent 
conductive oxide l^cr is indium tin oxide (ITO), cerium tin oxide (CTO), antimony tin oxiide 
(AIO), aluminum zinc oxide (AZO) indium zinc (axide (IZO)> zinc oxide (ZnO), cadmium tin 
oxide, ZnGa204, SnOarSb, GaiOjiSn, AglnO^iSn, l^OaiZn, CuAlOa, LaCuOS, NiO, or CuGapa, 

« 

SrCu^Oj. 

16. (original) The LED device of claim 9, wherein a material of the transparent 

* 
■ 

conductive oxide layer is SiOj, SiN^^, AI2O3, AIN, BeO, ZnO. 

« 

17. (original) The LED device of claim 9, wherein the first doped layer is comprised lof 
a N-type doped layer, and die second doped layer is comprised of a P-type doped layer. 

« 

18. (original) The LED device of claim 9, wherein the first doped layer is comprised |of 
a P-type doped layer, and the second doped layer is comprised of a N-type doped layer. 

19. (currently amended) A flip-chip light emitting diode (LED) package structuife, 

« 

comprising: 
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a package substrate; and 
a LED device, feced-down and flipped: on the package substrate and electricaily 
connected to the package substrate, wherein the LED device comprises: 

a device substrate; 

a first doped layer* formed on the device substrate; 

a light emitting layer, formed on the first doped layer; 

a second doped layer, formed on the light emitting layer, wherein the secohd 
doped layer and the first doped layer are comprised of a semiconductor material of a IIL- 
V group compound with different conduai\!ity type; 

a strained-layer superlattice contact liayer 

a transparent conductive oxide lay^r as an ohmlc contact layer, wherein the 
transparent conductive oxide layer is deposited on the strained-layer superlattice contact 



layer, wherein a thickness of the transp arcnft co nductive oxide lay er is (2m- H)X./2n (mi 



IS 



0 or a posi tive in teger), wherein A, is a v kavelen gth of a light em itted fr om the li^ht 
gyoittiog lay er and n is a refractive index of li he transparent co nductive o xide layer ; 
a reflecting layer, deposited on the transparent conductive oxide layer; and 
two electrodes, formed on the reflectiing layer and a portion of the first doped layer, 
respectively. 

20. (cancelled) 

21 . (original) A flip-chip light emitting diode (LED) package structure, comprising: 
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a package substrate; and 
a LED device, laced-down and flipped: on the package substrate and electricMly 
connected to the package substrate, wherein the LEJD device coraprises: 

a device substrate; 

a first doped iayer, formed on the device substrate; 

a light emitting layer, formed on ttte first doped layer; 

a second doped layer, formed on the light emitting layer, wherein the second 
doped layer and the first doped layer are comprised of a semiconductor material of a III- 
V group compound with different conducti\iity type; 

a strained-layer superlatcice contact liayer; 

a transparent conductive oxide layer as an ohmic contact layer, wherein the 
transparent conductive oxide layer is deposited on the strained-layer superlattice contiict 



layer; 



a transparent insulating layer as a: passivation layer, wlierein the transparent 



insulating layer is deposited on transparenn conductive oxide layer; 

a reflecting layer, deposited on the tnknsparent insulating layer and a portion of the 
transparent conductive oxide layer; and 

two electrodes, formed on the reflectimg layer and a portion of the first doped layer, 
respectively. 

22. (original) The flip -chip LED package istructure of claitn 21 , wherein a diickness of 



PAGE 8/11 ' RCVD AT 1/4/2005 2:30:11 AM [Eastern Standard Time] ' SVR:USPTO€FXRF-1/0 ' DNIS:8729306 ' CSID:886 2 23697233 ' DURATION (mfn-ss):03-22 



01/04/05 TUE 15:25 FAX 886 2 23697233 



JIANQ CHYUN IPO 



[S)009 



Customer No.: 31561 
Application No.: I0y708;203 
Docket No.: 11114-US-PA 



the transparent conductive oxide layer is (2m -h l)A7i2n (m is 0 or a positive integer), wherein X is 
a wavelength of a light emitted trom the light emittmg l^er and n is a refractive index of ihe 



transparent conductive oxide layer. 

23 (original) The flip-chip LED package structure of claim 21, wherein a thiclcness 



of 



the transparent insulating layer is (2m+l)X/2k (nil is 0 or a positive integer) » wherein X is a 
wavelength of a light emitted from the light emitting layer and fc is a refractive index of the 
transparent insulating layer. 

24. (original) A light reflective stnicmre for a light emitting diode (LED), comprising: 
a transparent conductive oxide layer deposited on a semiconductor layer; 
a transparent insulating layer deposited on the transparent conductive oxide layer; and 
a reflecting layer deposited on the transparent insulating layer. 

25. (original) The light reflective structure of claim 24, wherein a thickness of the 
transparent conductive oxide layer is (2ii) + l)X/2n {m is 0 or a positive integer), wherem A. ii a 
wavelength of a light emitted from the light emitliing layer and n is a refractive index of the 
transparent conductive oxide layer 

4 
« 

26 (original) The LED device of claim 24, wherein a thickness of the transpareint 
insulating layer is (2m + l)A</2k (m is 0 or a positive: integer), wherein A, is a wavelength of a lig^hc 
emitted from the light emitting layer and k is a refractive index of the transparent insulating layer. 
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